Photosensitizing activities of picket fence porphyrins in vitro and in vivo.
A set of structurally distinct o-substituted tetraphenylporphyrins, the picket fence porphyrins, were evaluated for their ability to photosensitize tumor mitochondria in vitro, in vivo-in vitro, and tumor implants in situ. Differential photosensitized inactivation efficiencies toward mitochondrial enzymes in vitro are reported for the 12 compounds studied as a function of side chain length and isomer structure. Fluorescence studies in aqueous solution coupled with mitochondrial uptake studies indicate that the observed range of inactivation efficiencies are due to different inherent solubilization properties for the picket fence porphyrins. Studies with the most soluble compound, 3,1-meso-tetrakis(o-propionamidophenyl)porphyrin, using an in vivo-in vitro protocol indicate that a more effective photosensitization can be obtained by using an interval of 4 h between photosensitizer administration and irradiation as compared to 24 h for Photofrin II. Irradiation of tumors in vivo 4 h following administration of 3,1-meso-tetrakis(o-propionamidophenyl)porphyrin, resulted in a mean tumor doubling time more than eight times longer than that observed for untreated tumors. 31P NMR spectroscopy in situ indicated that photodynamic therapy using 3,1-meso-tetrakis(o-propionamidophenyl)porphyrin induced a rapid and significant reduction in high energy phosphate metabolites.